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INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



International application No. PCT/G BOO/00022 



I. Basis of the report 

1 . With regard to the elements of the international application (Replacement sheets which have been furnished to 
the receiving Office in response to an invitation under Article 14 are referred to in this report as "originally filed" 
and are not annexed to this report since they do not contain amendments (Rules 70. 16 and 70. 1 7)): 
Description, pages: 

1-11 as originally filed 

Claims, No.: 

1-12 as received on 29/03/2001 with letter of 26/03/2001 

Drawings, sheets: 

1/2,2/2 as originally filed 

2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2 and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. ^ 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 
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□ the drawings, sheets: 

5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 






No: 


Claims 


1-12 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-12 


Industrial applicability (IA) 


Yes: 


Claims 


1-12 




No: 


Claims 





2. Citations and explanations 
see separate sheet 

VII. Certain defects in the international application 

The following defects in the form or contents of the international application have been noted: 
see separate sheet 

VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 

claims are fully supported by the description, are made: 

see separate sheet 
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Re Item VIII 

Certain observations on the international application 

(i) The number and arrangement of independent claims is such as to create 
obscurity in the definition of the subject-matter to be protected. The claims there- 
fore lack clarity and conciseness, contrary to Article 6 PCT. 

(ii) The term "conventional cylindrical grinding wheel" used in claims 1 to 8 is vague 
and does not impose any limitation as to the structure of the grinding wheel. The 
claims lack clarity also for this reason, contrary to Article 6 PCT. 

(iii) In claim 9, the feature that one of the faces is parallel to the wheel axis and has at 
the same time a frusto-conical surface is unclear, since a grinding face parallel to 
the wheel axis would mean that it has a cylindrical rather than a frusto-conical 
surface (Article 6 PCT). Likewise, the cross-reference in claim 9 "for use in the 
apparatus according to any one of claims 1 , 2, 5 or 6, or in the method of any one 
of claims 3, 4 or 7" causes a lack of clarity, since the feature that the grinding 
wheel comprises first and second frusto-conical surfaces is contradictory to the 
cylindrical grinding wheel specified in claims 1 to 7. 

(iii) Although some of the claims are drafted as apparatus claims, they contain 
features of their use or method steps, see for example claim 1 , last four lines, 
claim 5, "machine when programmed", claim 9, from line 9 onwards. It should be 
noted that such features do not impose any limitations to the apparatus as such, 
except that the apparatus is suitable for such use. 

Re Item V 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive st p 
or industrial applicability; citations and explanations supporting such statem nt 

(i) Reference is made to the following documents: 

D1 : '7-ACHSEN-SCHLEIFZENTRUM FUER SIMULTANES INNEN- UND 

AUSSENSCHLEIFEN' VDI Z,DE,VDI VERLAG GMBH. DUSSELDORF, vol. 
132, no. 7, 1 July 1990 (1990-07-01), page 92 XP00013601 1 ISSN: 0042- 
1766 

D2: DE 15 77 485 A (SCHAUDT MASCHINENBAU GMBH) 16 September 1971 
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(1971-09-16) 

D3: US-A-4 709 509 (YONEDA TAKAO ET AL) 1 December 1987 (1987-12-01) 
D4: EP-A-0 169 971 (BARBISAN LUCIANO) 5 February 1986 (1986-02-05) 
D5: EP-A-0 257 1 94 (BUDERUS KUNDENGUSS) 2 March 1 988 (1 988-03-02) 
D6: G. Spur, Th. Stoferle, Handbuch der Fertigungstechnik, Band 3/2 Spanen, 

Carl Hanser Verlag, Munchen, Wien 1980, p. 114, figure 9 
D7: Manfred Week, Werkzeugmaschinen Fertigungssysteme, Band 1, VDI 

Verlag 1991, p. 215ff., chapter 3.1.5.1.1 
D8: US-A-3 636 664 
D9: US-A-4 603 514 
D10: FR-A-2 519 282 

(ii) Claim 9 

The claim defines a grinding wheel as such. A grinding whee comprising first and 
second frusto-conical surfaces, the first frusto-conical grinding face being 
perpendicular to the second frusto-conical grinding face, is generally known, see 
documents D1 (figure 2, external grinding wheel; figure 3, mid drawing, internal 
grinding wheel) to D7. It goes without saying that this known wheel is suitable to 
be used in the manner defined in claim 9, from line 9 onwards. 

Consequently, the subject-matter of claim 9 is not new in the sense of Article 
33(2) PCT. 

(iii) Claims 10 to 12 

CNC grinding machines having a frusto-conical grinding wheel and programmed 
as defined in claim 10 have been generally known in the art, see, for example, D1, 
D3 or D4.. 

Cooling and dressing has been widely used in such grinding apparatus and 
methods, see D4 , page 7, last paragraph and the paragraph bridging pages 4 
and 5 and claims. 

Therefore, the subject-matter of claims 10 and 12, respectively, lacks also novelty 
in the sense of Article 33(2) PCT. 
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(iv) Claims 1 to 8 

CNC grinding machines having a cylindrical grinding wheel allowing simultaneous 
single plunge grind of an external or internal annular shoulder at an end of the 
external or internal cylindrical surface and the cylindrical surface adjoining the 
shoulder, irrespective of whether the relative movement between the grinding 
wheel and the workpiece is generated by the wheelhead only (claims 1 to 5) or by 
the wheelhead and a workpiece carriage (claims 6 to 8), are generally known in 
the art, see documents D8, Figure 1 , col. 1, lines 54 to 57, claim 5, D9, Figure 4, 
claim 1 , features (b) and (c), or D10, Figure 2. 

Therefore, the subject-matter of claims 1 to 8, respectively, lacks novelty in the 
sense of Article 33(2) PCT. 

Re Item VII 

Certain defects in the international application 

The features of the claims are not provided with reference signs placed in 
parentheses (Rule 6.2(b) PCT). 
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C522 ,01/W 
Claims 

1. A grinding machine having a conventional cylindrical 
grinding wheel mounted on the machine wheelhead for movement 
parallel to the X and Z-axes of the machine (where the 2-axis 
is the axis of rotation of the workpiece and the X-axis is 
perpendicular thereto) , wherein the wheel is mounted for 
rotation about an axis which remains parallel to the workpiece 
axis of rotation, X and Z-axis drive means are provided for 
moving the wheelhead relative to the workpiece parallel to the 
X and Z axes respectively, and control signals for determining 
the advance along the X and Z-axes are derived from a 
programmed computer which causes the wheelhead to advance 
towards and into engagement with a cylindrical surface of the 
workpiece along a line of action which subtends an angle of 
less than 90° to the Z-axis, the angle of approach being such 
as to simultaneously plunge grind an annular shoulder at an end 
of the cylindrical surface and to grind the cylindrical surface 
adjoining the shoulder during a single advance of the wheel 
towards the workpiece . 

2. A machine according to claim 1 wherein the line of action 
achieved by the two X and Z movements of the wheelhead is 45° 
to the Z-axis. 

3 . A method of simultaneously cylindrical and face grinding 
a workpiece using a conventional cylindrical grinding wheel 
wherein a wheelhead on which the grThding wheel is mounted is 
moved simultaneously parallel to and perpendicular to the axis 
of rotation of the workpiece so as to define a line of action 
along which the wheelhead moves towards and into engagement 
with the workpiece to perform a single plunge grind operation 
along that line of action, the amount of material removed from 
the cylindrical and radial faces of the workpiece by engagement 
with the grinding wheel being just sufficient to form the 
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shoulder and adjoining cylindrical surface in said single 
operation. 

4. A method according to claim 3 in which the cylindrical 
surface which is to be ground extends over an axially greater 
distance than that corresponding to the width of the wheel, the 
cylindrical surface is ground in a conventional manner (such 
as by means of a series of adjacent plunge grinds) leaving an 
annulus of unground material which extends axially over a 
distance which is less than the width of the wheel from an 
adjoining radial shoulder which is to be ground to size, where- 
after the wheelhead is advanced along a selected line of action 
so as to remove the unground annulus and grind the adjoining 
radial face to size in a single plunge grind along the said 
selected line of action. 

5 . A computer controlled grinding machine when programmed to 
advance a wheelhead, which carries a conventional cylindrical 
grinding wheel mounted for rotation about an axis which remains 
parallel to the axis of rotation of a workpiece, along a 
selected line of action into engagement with the workpiece, 
wherein the line of action extends at an angle of less than 90° 
to the axis of rotation of the workpiece, so that unground 
material forming part of a cylindrical surface of the workpiece 
and an adjoining radial end face of the workpiece can be ground 
in a single plunge grind, in which the wheelhead moves along 
the said line of action into engagement with the workpiece and 
away therefrom after grinding. 

6. A grinding machine in which "^conventional cylindrical 
grinding wheel is carried on a wheelhead which is itself 
adapted for movement along a first X-axis, a workpiece is 
rotated about a second perpendicular axis (the Z-axis) and is 
mounted on a carriage which is movable parallel to the Z-axis, 
and wherein the wheel rotates about an axis which remains 
parallel to the workpiece axis of rotation, an X-axis drive is 
provided for advancing and retracting the wheelhead parallel 
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to the X-axis, a Z-axis drive is provided for moving the 
carriage parallel to the Z-axis, and signals are derived for 
controlling the X and Z-axis drives from a computer which is 
programmed to generate appropriate X and Z-axis drive control 
signals to produce simultaneous movement of the wheelhead and 
workpiece, such that the movement of the wheelhead relative to 
the workpiece is along a line of action which subtends an angle 
with the Z-axis which is less than 90°, whereby the external 
cylindrical surface of the grinding wheel serves to remove 
material from the cylindrical surface of the workpiece and an 
adjoining circular face of the wheel engages a radial shoulder 
of the workpiece to grind the latter to size as the wheelhead 
is advanced along the said line of action. 

7. A method of simultaneously grinding cylindrical and radial 
faces of a workpiece using a conventional cylindrical grinding 
wheel in which the latter is advanced along a line which is 
perpendicular to the axis of rotation of the workpiece but 
which rotates about an axis which remains parallel to the 
workpiece axis of rotation throughout, and the workpiece is 
moved axially in a direction parallel to the axis about which 
the wheel is rotating, so that the movement of the grinding 
wheel relative to the workpiece is along a line of action which 
subtends an angle of less than 90° to the axis of rotation of 
the workpiece, so that the external cylindrical surface of the 
grinding wheel will remove material from the cylindrical 
surface of the workpiece to be ground, and an adjoining 
circular face of the wheel will engage and remove material from 
the radial face of the workpiece, and the angle made by the 
line of action relative to the axis of rotation is selected so 
that just the desired amount of material is removed from the 
said radial face, as the external cylindrical surface of the 
wheel removes material from the cylindrical face of the 
workpiece to bring it to size . 

8. A computer controlled grinding machine in which a 
workpiece is movable by means of a carriage along an axis 
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parallel to the axis of rotation of the workpiece and 
perpendicular to the direction of advance and retraction of a 
wheelhead carrying a conventional cylindrical grinding wheel 
and in which the wheel is mounted for rotation about an axis 
which throughout remains parallel to the workpiece axis of 
rotation, when programmed to move the wheelhead and the 
workpiece carriage along the two orthogonal directions so as 
to produce a net movement of the wheelhead relative to the 
workpiece along a line of action which subtends an angle of 
less than 90°, relative to the axis of rotation of the 
workpiece, thereby to engage both a radial shoulder and a 
cylindrical surface of the workpiece to simultaneously grind 
both surfaces . 

9. A grinding wheel for use in the apparatus according to 
any one of claims 1, 2, 5 or 6, or in the method of any one of 
claims 3, 4 or 7, wherein the external edge face of the 
grinding wheel is formed so as to provide two grinding faces 
of which one parallel to the axis about which the wheel 
rotates, but which comprise first and second f rusto-conical 
surfaces, the first f rusto-conical grinding face being 
perpendicular to the second f rusto-conical grinding face, and 
the grinding wheel is mounted for rotation about an axis which 
makes the same angle with the axis of rotation of the workpiece 
as the first f rusto-conical surface makes with the axis of 
rotation of the grinding wheel, so that the said first f rusto- 
conical surface will cylindrically grind the cylindrical 
workpiece surface, and the wheel is mounted on a wheelhead 
which itself is movable at least perpendicularly to the axis 
of rotation of the workpiece and caiT either be moved parallel 
to the axis of rotation of the workpiece, with separate drives 
to produce the said two perpendicular movements, to advance the 
grinding wheel to towards the workpiece along a line of action 
which is perpendicular to the axis of rotation of the wheel, 
or the workpiece is mounted on a carriage which itself is 
slidable parallel to the axis of rotation of the workpiece, and 
drive means is provided for moving the said carriage, and the 
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wheelhead and carriage drive means are operated so as to 
achieve the same relative movement between the wheel and the 
workpiece, along the said line of action, so that however it 
is moved, the wheel moves into engagement with the workpiece 
along the said line of action, and coolant is dispensed into 
the workpiece engaging region at least between the said second 
f rusto-conical grinding surface and the radial shoulder of the 
workpiece being ground. 

10. A method of simultaneously grinding cylindrical and radial 
surfaces of a workpiece in which a grinding wheel having two 
perpendicular f rusto-conical grinding faces around its 
periphery is mounted for rotation about an axis which is co- 
axial with the coincident axes of the two cones of which the 
f rusto-conical grinding surfaces form a part, the grinding 
wheel is mounted on a wheelhead so that one of the said 
orthogonal f rusto-conical grinding surfaces will cylindrically 
grind a cylindrical surface of the workpiece, and relative 
movement is effected between the wheelhead and the workpiece 
so that the wheel engages the workpiece with the said one of 
the f rusto-conical surfaces engaging to the cylindrical 
workpiece surface, and the other f rusto-conical surface 
simultaneously engaging the radial surface which is to be 
ground, and a single plunge grind is performed along the line 
of action defined by the said relative movement such that just 
the required amount of material is removed from the two 
orthogonal surfaces of the workpiece as to leave both ground 
to size after the single plunge grind, and coolant fluid is 
directed into the region of engagement between at least one 
pair of grinding and workpiece surfaces. 

11. A computer controlled grinding machine having a grinding 
wheel mounted on a wheelhead thereon for rotation about an axis 
which is coaxial with the coincident axes of two orthogonal 
f rusto-conical grinding surfaces formed around the periphery 
of the grinding wheel, wherein the machine is programmed to 
produce relative movement between the wheelhead and the 
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workpiece along a line of action which is perpendicular to the 
axis of rotation of the wheel so that a single plunge grind 
will remove material from a radial and a cylindrical surface 
of the workpiece simultaneously. 

12. A method according to claim 10 further comprising the step 
of dressing at least one if not both of the f rusto-conical 
grinding surfaces, particularly that which engages a radial 
surface of a workpiece . 
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